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(54) SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a secondary battery of high 
energy density, of high capacity, and excellent in stability of 
charge/discharge cycle. 

SOLUTION: The secondary battery comprises at least a positive 
electrode 2, a negative electrode 1, and an electrolyte as 
components. At least either the positive electrode or negative 
electrode contains an active material which generates stable radical 
compound having such partial structure as represented by the 
chemical expression (1) as a reaction intermediate in the electrode 
reaction at charging or discharging. 
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a, ***#tfen*. 

[0 0 4 6] zhP + yJ^y^J^Mt^^iBf 

fti^>7 ;i/ =^;i/S tbt^-yt'J- 7^)im&iff * 

o) - do) K^*><Ba*«£LT*tfen*. 

[0 0 4 7] 7^#;i^ftj£tti:^3«jft*>e, 

■ T^* L^>. #fC, rhD + yJl/7y*M 

Pj&T*^mj®^tc4>ft:< <ht> 2^07J^Mi:g& 
Lfc2 0<7)jK3RS^*^n-entt'&bT^*»^'tt> «t 

o^tt^iS^^^^;Hb-&^^^*c<t^^$n 
^. ^neo2^<D^^;i/S^^bfc^^i^^> - 

ft^^tTH {b^£ (3) - (l l) ^ctWkfS 

(is) - (39) tc*Tt)<z)A^tf en*. 

[0 0 4 8] S6l:zhP + ^7^*^*«St5g 
iRia j P^»#«Sd<«S'&bTi^*{b^«i«. 

ffi5»*JCcfc0iis^^tt*^^sn*fc»ff*b^ o c: 
i^Mtsassf K#*«**i*^LTv>*fl^4& 

CO0ij<hLTte, fb^iC (4) - (10) , fb^st (1 

2) - (13) , fb^iC (4 0) tc^-r en 
*. 

[0 0 4 9] — zhP + yjl/7yM^Mt§§ 
50 £*fc«>, 5>?*;K0*«ttrftl±*<fl!«rSn*fc»»* 



13 

fb^s: (16) - (4 0) K^*><aa**tf ens, * 

(Do^>it^ (17) - (2 1) tc^-r^cD«h?^g>? 

S*ism* fl^St (2 2) - (2 7) K^rfcCDtetfD 

Uyy*'>i, fb^it (2 8) - (3 3) tc^-ffccote 
[0 0 5 0] ^fc-hD^yJ^y^M ~ ha + y 

-5ft;-&ft©«i:LTtt, Ib^iS (3 4) - (4 0) \Z7jk 

[0051] ^c«}ft^*3V^TS«iK-e**n 

[0 0 5 2] *«»'7lizhD+>'M6»0» 
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14 

<, 7-fe^>*iMMfi: (Ifrl/>»tt) 

£4re*S«£LTtt, ft^St (7) - (1 1) , <K¥ 
& (1 3) , {b^ (16), ft^SC (20), fb^it 
JO (2 1) , fb^SC (3 3) , fb*5£ (3 7) - (4 

o) , Yb^iC (so) - (5 4) a«*wrsn*. 
(ii). fb#:£ (16), fb^st (39) \z&^ u 

t-U>*ffi*^«il3*'r*t>(0**ft;*SC (7) , >fb^ 
SC (8) , <t*SC (13) , jb^iC (2 0) , fb¥5t 
(2 1) , fb^5£ (3 7) KffiSU 7x-l/>h^^ 

>¥tt*^K#T*fc©jWb*5t (9) , fl^sc (l 
o) , fb#5£ (3 8) MSt*. 

[0 0 5 3] 
*0 lit 7 ] 




[0 0 5 4] 
Ut 8] 




[0 0 5 6] 
lit 1 0 ] 



(11) #H2 003-132891 




O 



NH 2 (30) 

o 



[0 0 5 8] 
Ut 1 2 ] 
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[0 0 6 0] 
lit 1 4 ] 



(12) #PB2 003-132891 

22 



JO 




[0 0 6 1] 
30 Utl 5 ] 
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4-Ot- 



(50) 



(51) 




(52) 




(53) 




(54) 



[0 0 6 2] *mW<Dm&&ft Z>tSMtM7iE.felZ. E« 

(a) -e*$tia«fc5ic. ^kttffiic*5^TTt: (a 

it), S7C#c^(;::fc^T5£ (AID t^Sn^-hP* 

7cS*Ollf*:«i:UTttElS* (B) TSSnstM 

[0 0 6 3] 
Hfcl6] 




[oo6 4] k*^t, mmn\*m»m 
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[0 0 6 5] *3891<0«»tt* jE«Sfcttft*<D—#0) 

[0 0 6 6] ^igfci t Ltr h D*'>;Mb^«*ffl 

£M^{b$3£LTte, #J*_fr£L iMn0 2 , L i X M 
n 2 0 4 (0<x<2) ^^>#>^U^A&£^te 
Xt!^;i/®ig^WT^>^>^>^U^^A, Mn0 2 , 
L i C o0 2 , L i N i 0 2 , Li X V 2 0 5 (0<x< 
2) zSX)V74 Kfll^tLTttyf* 

;!/, S-MJ7 v >-2, 4, 6- h U £ ft, 

[0 0 6 7] jESfil«iKi:LTr.hD + ^;Hb'& 

*ai*-#>, u^a, u^a^a, u^^a< 

[0 0 6 8] LTtt4#KR«3nr, « 

[0 0 6 9] *^K<D*ffi»C*5liT, -hP*y;^ 

[0070] #ss9m** ®@ (««Ji) zmf&T&m 
50 «*i#«)i«s*«#tf6ns. 



* 



(14) 



25 



[00711 mM<D&m&LMHm<Di&zfi^ 

[0 0 7 2] flSKjftSrJzOiStiiCfT oTc 10 

#Ulfn-;k #Uf*7x>, ^UTir^l/>, #U 

/^>x-f s^y— ;m«PMfc ^>7f77-;i/ 

[0 0 7 3] #589m4, ft«Mtt«£tflESiMltt 
£LT, r 7 W7J^r^A, ft, ^ T;i/^ 

x^a£:&, Xf>l/XfO^I?S^Bm *0 

[0074] jE«i:fta^<z)»»*K<fc«)tffl^e>n 
[0075] *5KWK*^Ts#«tt. as&iesm<?> 

-1 0" 1 S/cmO-r^>fe^tt^WbT^^>Cli:^M 

[0 0 7 6] £©<fc 3 LTWU fflZ-l&L i 

PF 6 , L i C 1 0 4 , LiBF 4 , LiCF 3 S0 3 , L. 
i (CF3SO2) 2N, Li (C2F5SO2) 2N, Li 
(CF3SO2) 3C, Li (C2F5SO2) 3CtgCDfikfc 

[0077] mmmmm<DmmtvT\t. 

K r-^P7^h>, fh7tHP77>> 40 
?**yy>, 7Jl/*^>, J?>fWM75 F, v 
^^Tir F> N-^^;i/- 2 - fcfP U F>^<£> 

a*»SafcL<tt2«SIJK±S^UTfflV^2:i:t)T# 
[0 0 7 8] HflMiLTflWH^** 
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[0 0 7 9] CCDcfcattaWRlCffl^SnsSS^ft^ 

>-x^k>*a>&^ > 7yftt:xijf>- : t/ 

nxfl/>ftm 7* ft If =11 5*2"- hU7Jl/tP 
x^l^>*S^, 77fth-Uf>-fh77Mn 

7" P tf 1/ > - 5=- h ^ 7 ;Psfr P X^ 1/ >Htc*«^#:^ CO 
7 7fth-UT>M6ft ; 7^ , JPXhU^-^f;V 

^^^'Ji/-h*l*#, 7^'jDxhu;p-^f;i/7 

*U h#S£<*:, 7^iJPXHU^-Xf;M^^ 
•Jl/-h*l^ 7i7'JPXhUjl/-XfJP7^UU 

7^UPXhUJK/^^'JMM^ 
7^UPXhUjl/-7^U;PiM^ 7^ UP 
xhU )V- tfx^Tir^— h*l^*?07^ U h 

; #Ux^ix>^^it-r F\ x^l/>:** 

[0 0 8 0] *?89iK:;fc^T, «ffi<0»ttfcfc«MclBJ££ 



^;i/A)!)^^7^^-h7^ ;i/ A* J: o Titlh 

[0081] *&w<Dmm<Dnmjjmzmzmi£2ti 

ill, »*^«S6k:2:nsr#iHib, ^gftTS*, 

te, ^h^tlFD7^>, >?xfjpx-f;^£cox- 

[0 0 8 2] #389Ik:*3^T\ IS^SWU-K^ffiO 

[0 0 8 3] *«fll:*^T, affiffi#JS<hLT^ffii- 

Sffllfflibt, *<07^*;KOSJ8ft:T»S* + y7 
>^xr>A^^^>gB»«lifi (A I) tttSft^ftX 
«zhD*y^7-t>S»«jg (All) ^ft^ft^ 
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[0 0 8 4] 

7;^5j-D^Ptfl/ 6 OmgJC. lmo 1 
/ 1 COL i P F 6 tt»St&£^trx^U>;*j--#*~ h 
/yX^M-^-M^i (JB^tfcl : 1 (*Mfc 
it) ) d^^«**14 0mg*I^U ^<£>21£r^ 

Kl.kD, y;P«*WOr h 7 k F □ 7 7 >8*SfP8 L 

fee 

[0 0 8 6] -orf^T* #^xgf^§§ leftist (10 

i) -xrsanaft;^* («T (ion j 

5) 3 lmgt, M«)ilSi|iLT^777< 6 

tHP77>8«2 0 0mgt*S^lfc. ^ 
h7tHD77>lg Zlmz-T'&fc&MB— IZfcZ £7r 3 



[0 0 8 7] 
[ft 1 7 ] 




[0 0 8 8] S5nfcX5'J-2 0 0mgS'J-H8* 
dx.fcT;i/^fS mm: 1. 5cmxi. 5cm, f$ 
lOOMm) ©^ffifcSTFU «7-f ^— /t— 

LtrN7kFo77>^ft$t, 7;i^?g±t£ft£ 

(ion &^tsmmit&wm&Mf&Lrco 

[0 0 8 9] *&\z7yik\£—i)^>-^V7)V3ru7 

a tf ]s>&m&#6 0 OmgC, Imol/lOLiP 

-#*-hm&mm (s^jti : 1 (#sut) > 

S«»«1 4 0 0mg*fi^U fh7kh'P77>l 
1. 3 g&ftJ*T£iBT«#Lifc. yyfc\d~V?r>- 

U fh7tHD77>«SMI|S^ ^^X«±(C 

[0 0 9 0] ^CtC, ft£f3 (101) £^tm«ft^$I 
m$:M!&LfcT)l>^ffi\Z, 2. 0 cmx 2 . Ocml:^) 

»IS2 0/im) Sftta^fr-frfc. 
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[0 0 9 1] #Snfc«JB#<B£#*ffS 5mm<&#U 

[0 0 9 2] UAJiCDci:^^, IElie#jS£bTft^#J 
(10 1) ftifiMtLT&I'JW^Sffl 
^TfiMKLfc«Jfi«:J8^T» 0. 1 mA©3e««t1?tt« 
SfTofc. *<0»*. «fftt3. 4V#ifiT4 0^ffi 

— — (J EOL- J ES-FR3 0) £/8^T«S 
^bfco -Offl^te* ^-r*D»Hi:*J4mW, %iHJa& 
tlOOkHz, gli7 9/iT(Z)*ftTt3 3 5. 9 
mT± 5mTOffiHTff o^Co Xtf>SS^S^ SI 

a»b»iR®aaistt*», ctm2, 2, 6, e- 

1 0 20 spin/gT&ofeo cn^ft^ft (10 1) coi£ 
{t»*fcOO*«Jclfe*-rs<h8. 8XlO 20 spin/g 
uW^SH ««KJfcKJ:0ffc^tt (10 1) 
CO 9 2 % ifi* X h P + y jl/ 7 y t § ftf S 

(102) T^zn&it&m\z^kL>rcz. h&^i,T^ 

[0 0 9 3] 



[ft 1 8 ] 
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[0 0 9 4] S0©teO*ffiOtt«*O^ttfci:C^, 
«JEEfct»2. 2VSTiTLfti::5T3 6»fflfifcn 

[0095] £&K:4. 0-2. 0V(Oj6lTMf$ 
1 OEIHOilLjfco *<BJie*, »0 3ib3S5*«ftffoT 

t>^«»#{c3. 4V#ia^2. 2Vftfii:«E*«-ei: 

[0096] mmm 2 > ft^$> (ion <D^t> v \z 

40 ft^JC (10 3) 7?5SnSffc^«l*ffl^fcH^ft si 

[0 0 9 7] 
[ft 19] 

> ' N — ' OU N ' N f (103) 

[0 0 9 8] £<0«*&*/H^O . lmA^ttT4. 
2ViC&-5ST3fetS:fTofeo O^T, 0. ImACO 
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U uOSJET3 8»fflftfcnfco «JEttl. 
5 V£T*l»K:«rFbfc. 2*>\Z4. 0-2. OV0| 

itMiS 1 0IU»0ilbfco iOiilS 

*«ftfToTfc*«WH;:3. 4V#j2<h2. 2V#ifitC 

[0 0 9 9] (###!) ffc<&» ( 1 0 1 ) ft/Btr>&j&>o 

«ffi*JBH4. 2V^T0. lmA£>5£«S?tT^tt£fT 
o <h £ 3 , «EEtt4. 2 V*T?lr«l»fc±#bfc. $ 
SKI, COljSSffl^, 0. lmAO^«8K-CK«*fT 
ofeo *<B*S*, WBEttl. 5 Vfc**K«Tb&. S 
b(C4. 0-1. 5 VO$SHT5feifc*£ 1 O0ttOigL 

[0 10 0] 

**w#:fcbTft*jc (i) -c*sn*»»«jB*wr 
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^«ffi^rii^b^^(DTfe^o 

[01] *^0^coz:^«Sil^^figco--0t|*^*riE®0T 
[02] Bl^A-A'Wf^^o 

i a 

1 a 

1 b MUMMfo 

2 IE« 
2 a IE@Ji 

2 b lEMMni* 

4 

5 IEJsIIS^ 
20 6 5^*— h7^;i/A 



[0 1] 



02] 





} 
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Im«K25T m 7 # 1 # a 
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